Abstract
INTRODUCTION
saxatilis), and pelagic species (Menidia menidia and Dorosoma cepedianum) and 7 Callinectes 126 sapidus (blue crab) specimens were collected during August-November, 2011 at three locations in 127 the Passaic River estuary ( Figure S1 ). For marine transients, fish collections were restricted to the 128 extent practical to young-of-year that had a recent history of exposure to contaminants in the 129 system. See Table (S1) for more details on the biota samples. Freely dissolved porewater concentrations were determined by shaking (equilibrating) LDPE 139 passive sampling sheets (25 µm thick) with sediment-water (containing sodium azide as a biocide) 140 slurry for 9 weeks according to the method detailed in Lohmann et al. (2005) .
141
Biota and sediment samples were extracted and subjected to cleanup according to the methods 142 detailed elsewhere (Khairy et al. 2014 (Khairy et al. , 2015 . LDPE (both deployed in the river water and 143 porewater) were cold extracted twice (24 hours each) in dichloromethane followed by hexane, 144 concentrated and were not subjected to any further cleanup steps.
145

Collection of water samples, extraction and analysis of all the samples for PFAAs
146
We used the same sediment and biota samples that were collected for OCPs and PBDEs. Water 147 samples (~ 20 cm below the surface) were collected in pre-cleaned (inner walls were cleaned with (Table   169 S4) ranged from 94 -104 % for OCPs and PBDEs with RSD % < 10 %. Reproducibility of the 170 results ranged from 7.0 -17 % and 5.0 -18.5 % for OCPs and PBDEs respectively.
171
Recoveries of PFAAs in the matrix spikes (Table S5) were 87-133% for the majority of the target 172 PFAAs and < 55 % for C13 -C18-perfluorocarboxylic acid and C10-perfluorosulfonate.
173
Accordingly, these PFAAs were excluded from the discussion. Recoveries of the surrogate 174 standards ranged from 57 -120 % (Table S5) . Limit of detection (LOD) corresponded to a signal-
175
to-noise ratio of 3 (Table S6) with PFAAs as these compounds bind to proteins rather than to general lipids. All the 189 physicochemical properties used in the current study are given in Table S7 .
190
Estimated compound specific metabolic biotransformation rates (Kmtrs) normalized to 10 g tissue 191 weight were obtained from the BCFBAF function in EPI Suite 4.11 (US EPA 2016b). 
Where, Csed is the sediment concentration (ng/g) and fOC is the fraction of OC in sediments.
210
Similarely, lipid concentrations based on OC + BC (Clip,OC+BC) were estimated using a Freundlich 211 coefficient of n = 0.7:
where fBC is the fraction of BC in the sediment and KBC is the black carbon-water partitioning 214 coefficient. We used site specific KBC values in the current study. 
RESULTS
227
Uncertainty analysis 
233
Concentration of organic pollutants 234
OCPs: OCP concentrations in the biota samples are given in Figure 1A -C and Table S8 . In all Similarly, average concentration of DDTs in the benthopelagic species (9,000 ng/g 243 lipid) was 3.0-4.0 fold higher than in benthic (3,000 ng/g lipid) and pelagic species (2,000 ng/g 244 lipid; Figure 1A ).
246
DDTs (24-52 ng/g dw) were the dominant pesticide in the sediment samples (Table S9) , followed
247
by chlordanes (12-35 ng/g dw) and α-endosulfan (1.0 -11 ng/g dw). In the porewater (Table S10) 248 and surface water samples (Table S11 ) HCHs (2.6 -9.0 and 1.4 -3.1 ng/L respectively) dominated (Table S12 ), 1.0-11 ng/g dw in sediments (Table S13) ,
19 -40 pg/L in porewater (Table S14 ) and 12 -31 pg/L in surface water (Table S15 ). All the biotic, (Table S16 ). All the samples were dominated by PFOS (52 -76 % of the 260 total PFAA, Figure 1G ) followed by PFDoA, PFUnDA, PFOA (4.0 -10 % each) and PFHxA.
perfluorinated carboxylic acids (PFCAs).
264
PFAAs in the sediment ( Figure 1H ) samples ranged from 8.0 ng/g dw (km 3.7) to 15 ng/g dw (km 265 24) (Table S17) PFHpA and PFHpS were below LOD in the majority of the samples.
271
Concentrations of PFAAs in the surface water ranged from 44 ng/L (km 3.7) to 120 ng/L (km 22.4) 272 (Table S17 ). Similar to results for sediments and biota, PFOS dominated in surface water samples,
273
followed by PFOA and PFHxA ( Figure 1I ). and Clip(PW) for HOCs only ( Figure 2C ) and Clip(RW) ( Figure 2D ) for all species. In general,
303
PCDD/Fs were less well predicted than other classes of pollutants. than the equilibrium benchmark based on porewater (> 2).
312
Bioaccumulation and biomagnification of HOCs and PFAAs
313
Calculated BAFs for OCPs, PBDEs (both in L/kg lipids) and PFAAs (in L/kg PW) are given in 314   Tables (S18 -S20 and PFAAs respectively. Calculated BAFs for PBDEs were the highest (Table S18) followed by
317
OCPs (Table S19) and PFAAs (Table S20) . Additionally, PBDE BAFs were higher than those In this study, significant linear relationships were observed between log CPE(PW), CPE(RW), Csed(OC)
338
and Csed(OC+BC) and log Clip in biota. Similar relationships were previously observed for PCBs DDTs. presumably due to their uptake from food and their biomagnification potential (see below).
366
As for OCs, regression parameters for the measured versus predicted tissue concentrations from 367 riverwater were similar with and without adding PFAAs ( Figure 2D ), which again indicates a 368 similar lipid-water partitioning behavior for HOCs and the more polar PFAAs. However, many
369
PFAAs were underestimated by riverwater, with factor differences (measured/predicted) > 10.
370
Only the more soluble PFHxA and PFHpA were better predicted from riverwater (factor 371 difference: 1.5 -2.5) than sedimentary OC, Csed(OC). Unfortunately, concentrations of PFAAs were 372 not measured in porewater and the predictive ability of CPE(PW) and Csed(OC+BC) cannot be examined.
for the biotransformation rates in the biota. We assumed biotransformation was negligible for TMFs, a conditional probability table was computed using TMFs and presented graphically in partitioning (log KOW). Blue color represents the greatest probability (100 %) and 674 the dark orange color represent the least probability.
